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Managing hyperkalemia in the

outpatient setting

Outpatient management of hyperkalemia involves assessing the patient’s
intercurrent health, reviewing their medications, addressing comorbidities,

and initiating additional medications if necessary. Patients should avoid

processed foods and salts with highly bioavailable potassium.

ABSTRACT: Hyperkalemia, a common elec-
trolyte (potassium) abnormality, is often
encountered in the outpatient setting, but
the lack of standardized guidelines for hyper-
kalemia management creates challenges for
both patients and health care providers. We
reviewed the causes of hyperkalemia based
on common case presentations, highlighting
potassium physiology, contributing medica-
tions and comorbidities, and laboratory and
sampling factors. Outpatient management of
hyperkalemia involves assessing the patient’s
intercurrent health, reviewing their medica-
tions to identify potential culprits, addressing
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comorbidities, and, if necessary, initiating the
use of additional medications (e.g., diuretics,
sodium-glucose cotransporter-2 inhibitors) to
manage underlying conditions. Itis important
to exhaust all options before discontinuing or
reducing doses of guideline-directed medica-
tions such as renin-angiotensin-aldosterone
system inhibitors and mineralocorticoid
receptor antagonists. Updated recommen-
dations for dietary management of potas-
sium emphasize reducing the intake of highly
bioavailable potassium in processed foods
and salts rather than restricting fresh fruits
and vegetables, plant-based proteins, and
whole grains.

yperkalemia is a common electro-

lyte abnormality among patients

with cardio-kidney-metabolic syn-
drome and has potentially life-threatening
consequences.”” Hyperkalemia is more
commonly seen in patients with chronic
kidney disease, heart failure, and diabetes,
given the underlying pathophysiology and
exposure to guideline-based medications
such as renin-angiotensin-aldosterone sys-
tem inhibitors (RAASis) and mineralo-
corticoid receptor antagonists (MRAs).**
However, despite well-established recom-
mendations for managing acute hyperka-
lemia in inpatient settings, guidelines for
outpatient management remain limited.®
Available data and recommendations are
often extrapolated from the inpatient

setting, where the severity of concomitant
illnesses in hospitalized patients may lead
to recommendations for outpatients to be
referred to the emergency department for
monitoring.’ These broad-stroke recom-
mendations create further stress and anxiety
for the patient, physician, and health care
system. Given the association of hyper-
kalemia with higher health care resource
utilization and costs, clear protocols are
needed.”® We present clinical cases that
highlight common scenarios in which a
clinician may encounter hyperkalemia in the
outpatient setting. We review risk factors,
potential causes, and suggested approaches
to outpatient management.

Case 1

Mr Sharma is a 65-year-old man with
type 2 diabetes mellitus and hyperten-
sion. His most recent blood work indi-
cated his potassium level was 5.2 mmol/L,
estimated glomerular filtration rate
(eGFR) was 80 ml/min/1.73 m?, urine
albumin:creatinine ratio was 40 mg/mmol,
and Alc was 8.1%. He takes telmisartan,
amlodipine, atorvastatin, empagliflozin,
metformin, and insulin. He also takes glu-
cosamine daily and ibuprofen as needed for
management of osteoarthritis. His blood
pressure is 140/85 mmHg. Two weeks after
increasing his telmisartan dose to 80 mg
daily, his serum potassium was 5.9 mmol/L.
What are his risk factors for hyperkalemia?
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Factors affecting potassium levels

Potassium physiology

Approximately 98% of total body potas-
sium is stored intracellularly, while 2% is
in serum.’ In normal kidney function, the
kidney is responsible for approximately
90% of potassium excretion, while colon-
ic excretion accounts for approximately
10%.° This intra- and extracellular differ-
ence in potassium levels is maintained by
several complex mechanisms, including
sodium—potassium pumps and hormonal
regulation. Cellular uptake of potassium is
influenced by insulin and beta2 adrenergic
receptor stimulation, while renal excretion
of potassium is modulated by aldosterone.
In people with reduced eGFR, adaptations
occur to maintain potassium homeostasis:
the kidney adaptively increases potassium
secretion in the remaining functioning
nephrons, and gastrointestinal potassium
excretion increases to up to 25% to 30% of
total excretion in the case of G5 chronic
kidney disease.”!!

Serum potassium follows a circadian
rhythm whereby potassium levels peak in
the early afternoon and reach a nadir at
9 p.m."? The diurnal variability of serum
potassium is much greater in the setting
of chronic kidney disease (the difference
between minimum and maximum potas-
sium levels in an individual is 0.72 = 0.45
mmol/L) compared with normal kidney
function." Patients with chronic kidney dis-
ease commonly exhibit postprandial hyper-
kalemia with serum potassium transiently
rising following a meal—this is referred to

as “impaired potassium tolerance.”

Medications and comorbidities

Hyperkalemia has multifactorial causes
[Figure 1].% Patients with chronic kid-
ney disease, heart failure, or diabetes are
commonly prescribed medications that
further reduce renal potassium excre-
tion (e.g., RAASis, MRAs) or block
intracellular uptake (e.g., beta blockers).
Over-the-counter medications such as
NSAIDs and supplements such as glucos-
amine also raise serum potassium, either by
reducing potassium clearance (e.g., NSAIDs)

.
@

Send patient to emergency
department if:>2°
1. Hyperkalemia with either:
— Muscle weakness or paralysis
- Cardiac conduction abnormalities
or arrhythmias
. K*>6.5 mmol/L
. Any acute illness and/or severe
acute kidney injury

Timing

» Rate of change—rapid vs slow increase

« Diurnal variation—higher K* in the
afternoon than in the evening

CLINICAL

Intercurrent health

« Acute illness such as flu and
gastroenteritis

« Constipation

Review of medications

» New medication, including prescription
and over the counter

» Missed or additional doses

- NSAIDs

Comorbidities

» Diabetes—hyperglycemia

+ Chronic kidney disease—metabolic
acidosis, poor K* clearance

« Heart failure

Laboratory factors

» Serum K* > plasma K*

+ Pseudohyperkalemia—traumatic
draw, clotted sample, delayed
processing, etc.

Dietary factors

Outpatient management

. Address modifiable risk factors above

. Consider adding a thiazide/thiazide-
like or loop diuretic or SGLT2i

. Consider a K* binder

. Last resort: Consider decreasing
or discontinuing RAASI/MRA if
uncontrolled hyperkalemia despite
medical management

FIGURE 1. Causes of hyperkalemia and suggested management.
K* = potassium; SGLT2i = sodium-glucose cotransporter-2 inhibitor; RAASI = renin-angiotensin-aldosterone
system inhibitor; MRA = mineralocorticoid receptor antagonist.
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or, more commonly, by containing potas-
sium additives.!*

Constipation, which occurs in up to
90% of patients on dialysis, is a common
contributor to hyperkalemia because of the
increased reliance on gastrointestinal potas-
sium excretion in chronic kidney disease.
Diabetes mellitus is another risk factor for
hyperkalemia, as hyporeninemic hypoal-
dosteronism is commonly seen in these
patients, and intracellular shift of potassium
is reduced in the setting of hyperglycemia
and low insulin states."® Cellular uptake of
potassium is also reduced with metabolic
acidosis, a complication of advanced chronic
kidney disease. Renal hypoperfusion in the
setting of volume depletion and heart fail-
ure also increases the risk of hyperkalemia.
Finally, concurrent illnesses associated with
increased catabolism or tissue breakdown
can cause increased release of potassium
into the extracellular space. Despite com-
mon understanding to the contrary, dietary
potassium intake has a weak correlation
with blood potassium.

Laboratory and sampling factors

Collection methods and sample handling
may contribute to variability in serum
potassium. Levels in serum samples are
often higher than those in plasma (by a
mean of 0.38 + 0.18 mmol/L) because
serum analysis requires the blood to clot,
which releases potassium, whereas plasma
samples do not.’ Similarly, pseudohyper-
kalemia may occur due to clotted samples,
traumatic venipuncture, fist clenching,
suboptimal temperature of sample stor-
age, high levels of platelets, and delayed

sample processing."”

Case 1 revisited
Mr Sharma has several risk factors for
hyperkalemia. He has diabetes, and sub-
optimal glycemic control can result in a shift
of potassium to the extracellular space. His
over-the-counter medications, ibuprofen
and glucosamine, are also likely contribu-
tors to hyperkalemia.

Given his albuminuria, the goal would
be to achieve the maximum tolerated dose

102 BC MEDICAL JOURNAL VOL. 67 NO. 3 | APRIL 2025

Managing hyperkalemia in the outpatient setting

of his angiotensin receptor blocker (i.e.,
maintain his current telmisartan dose).
He should be counseled to avoid NSAIDs
and glucosamine. A thiazide/thiazide-like
diuretic could be added, given that he has
suboptimal blood pressure control, and
this medication can increase potassium
excretion. To improve his glycemic con-
trol and enhance potassium shift into cells,
his insulin dose can be increased, and/or a
glucagon-like peptide-1 agonist, which also
has kidney and cardiovascular benefits, can
be considered.!®

Case 2

Ms Lee is a 68-year-old woman who was
recently discharged from hospital with
myocardial infarction requiring three
stents, subsequent heart failure with an
ejection fraction of 35%, and chronic
kidney disease with a baseline eGFR of
23 mL/min/1.73 m?. Her medications
include aspirin, bisoprolol, atorvastatin,
sacubitril/valsartan, and dapagliflozin.
She was recently seen in the clinic and
was started on spironolactone. Her pre-
vious potassium levels were 5.3 mmol/L
and 4.8 mmol/L. You receive a call from
the outpatient lab in the evening because
blood work from a sample drawn earlier
in the day indicated a potassium level of
6.3 mmol/L.

Critical hyperkalemia:

When should patients go to the
emergency department?

There are several key factors in determin-
ing the severity of hyperkalemia: signs and
symptoms, potassium level, and the rate
of change in potassium levels. Irrespective
of the potassium level, anyone with signs
and symptoms such as muscle weakness
or paralysis or cardiac conduction abnor-
malities or arrhythmias requires emergency
treatment and cardiac monitoring."?2 The
most common electrocardiogram findings
in hyperkalemia are peaked T waves fol-
lowed by QRS widening; sustained hyper-
kalemia may further lead to conduction
blocks, ventricular fibrillation, and asystole.’
Guidelines and expert opinion agree that

anyone with a potassium level greater than
6.5 mmol/L should be urgently referred
to the emergency department, but there
are discrepancies regarding management
of potassium levels between 6.0 and 6.5
mmol/L.>*2 This range requires clinical
judgment and contextualization of potas-
sium values due to the multifactorial nature
of outpatient measurements [Figure 1].
Furthermore, the rate of change in potas-
sium levels must be considered, because a
rapid rise is more likely to cause cardiac
abnormalities than a gradual increase over
several months.?!

Without clear guidelines and standard-
ization, physicians must use their clinical
judgment to decide when to send patients to
the emergency department, which increases
stress and anxiety for clinicians and patients
and further strains the health care system. In
British Columbia, LifeLLabs alerts clinicians
anytime potassium levels are greater than
6.2 mmol/L. In comparison, in Ontario,
clinicians are alerted anytime potassium
levels are greater than 6.6 mmol/L, but only
between 8 a.m. and 8 p.m. when levels are
6.2 to 6.5 mmol/L.?>?* Lab results are often
reported after hours, and patients exhibit
no symptoms, which further adds to the
management conundrum.

Outpatient management of
hyperkalemia

Patient assessment and

review of medications

Assessing the patient’s intercurrent health
is an essential first step to determining
whether the hyperkalemia can be man-
aged when the individual is an outpatient.
Patients with severe intercurrent illness
with concurrent metabolic derangements
(e.g., pneumonia with dehydration lead-
ing to acute kidney injury and hyperkale-
mia) or symptoms of hyperkalemia require
urgent medical care. Once the patient is
deemed stable, the recommended approach
is to first address modifiable factors and
apply mitigating strategies [Figure 1]. A
careful review of medications may iden-
tify a potential culprit. Discontinuing
over-the-counter medications such as
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NSAIDs and glucosamine supplements
may resolve hyperkalemia. A repeat lab
test outside the postprandial window and
discontinuing culprit medications can often
resolve hyperkalemia and clarify potential
contributing laboratory factors.

Addressing comorbidities
In patients with diabetes, hyperkalemia
may result from potassium shift due to
elevated serum glucose.” Management
of the hyperglycemia can improve serum
potassium levels. Correction of metabolic
acidosis in patients with chronic kidney
disease by increasing fruit and vegetable
intake or bicarbonate supplementation
can improve hyperkalemia.?**” However,
sodium bicarbonate supplementation needs
to be monitored in individuals with a his-
tory of heart failure, because it can lead
to volume overload.”® Addressing consti-
pation with laxatives and increasing fibre
intake can improve gastrointestinal potas-
sium clearance.? The following resource
highlights the management of constipa-
tion, including both nonpharmacologic and
pharmacologic strategies, in patients with
chronic kidney disease:

* www.bcrenal.ca/resource-gallery/Docu
ments/Management%200f%20Consti
pation%20in%20Patients%20with%20
Chronic%20Kidney%20Disease.pdf

Additional medications

'The primary purpose of initiating additional
medications (e.g., diuretics, sodium-glucose
cotransporter-2 inhibitors) is to manage
underlying conditions, such as hyperten-
sion or heart failure, with the secondary
benefit of mitigating hyperkalemia through
their mechanisms of action. If the addition
of a medication is not sufficient to man-
age hyperkalemia, a potassium binder can
be added. The Table provides examples of
medications and possible doses; however,
medication selection, initial dosing, and
titration must be individualized for each
patient in consideration of clinical indica-
tion, adverse effect profile, and tolerability.

CLINICAL

TABLE. Medications for outpatient potassium management.

Medication Initial and maximum dose .Cor!'nmc?n Source
indications

Diuretics

Hydrochlorothiazide  12.5 mg daily, up to 50 mg BC Guidelines:

daily (some sources: max

Chlorthalidone 25 mg per day)

Furosemide twice-per-day dosing)

Sodium-glucose cotransporter-2 inhibitors

Canagliflozin

daily
Dapagliflozin 10 mg daily
Empaglifiozin 10 mg daily, up to 25 mg

daily

Potassium binders

Sodium polystyrene
sulfonate

Sodium zirconium

20 to 200 mg per day (often

100 mg daily, up to 300 mg

10 g three times daily for
up to 48 hours, then 5-10 g

Hypertension Hypertension — Diagnosis

and Management”®

BC Guidelines: Heart
Failure - Diagnosis and
Management”'

Edema, volume
overload

Kidney Disease:
Improving Global
Outcomes CKD Work
Group guidelines;”
Canadian Cardiovascular
Society and Canadian
Heart Failure Society
heart failure guidelines®

Chronic kidney
disease, type 2
diabetes, heart
failure

15 g one to four times daily

Weinstein and

Hyperkalemia
yp colleagues®®

losilicat:

cyclosilicate once per day
8.4 g once per day (dose
can be titrated at > 1 week

Patiromer intervals in 8.4 g increments
to a maximum of 25.2 g
once per day)

Diuretics

For patients with persistent hyperkalemia in
the setting of chronic kidney disease and/or
hypertension/volume overload, a thiazide/
thiazide-like or loop diuretic can enhance
kidney excretion of potassium.”*® However,
their effectiveness diminishes and becomes
less predictable in patients with low kidney
function and chronic use; thus, dose titra-
tion is required.?*?

Sodium-glucose cotransporter-2 inhibitors
Sodium-glucose cotransporter-2 inhibitors,
which have been shown to reduce the risk
of kidney disease progression and cardiovas-
cular events, also reduce the risk of serious
hyperkalemia.” They promote potassium
excretion by increasing the delivery of sodi-
um to the distal tubules in the kidneys.*
However, the extent of sodium and potas-
sium excretion is uncertain.’!

Potassium binders

Potassium binders are potential manage-
ment options for persistent hyperkalemia
(potassium levels above 5.5 mmol/L) that is
not responsive to other measures. In a recent
study of BC patients with chronic kidney
disease, only about 27% of patients with
persistent hyperkalemia were prescribed
sodium polystyrene sulfonate or calcium
resonium.?? Gastrointestinal side effects
and palatability may limit the long-term
use of these potassium binders. However,
newer agents such as sodium zirconium
cyclosilicate and patiromer are available,
but real-world studies are needed to assess
whether tolerability is improved compared
with the older potassium binders. Studies
suggest that these newer potassium bind-
ers allow patients to remain on RAASis in
the treatment of chronic kidney disease and
heart failure.3334
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Consequences of discontinuing
guideline-directed medical
therapies

RAASis and MRAs are both key disease-
modifying agents for treating chronic kid-
ney disease, cardiovascular disease, and dia-
betes mellitus.*37 They lead to increases
in potassium concentration due to their
interference with aldosterone (indirect and
direct blockade), thus impairing excretion
by the kidney. They are often down-titrated
or discontinued when patients experience
hyperkalemia.’® Observational studies,
systematic reviews, and RCTs have dem-
onstrated that discontinuing RAASis is
associated with a higher risk of all-cause
mortality and increased risk of kidney
failure requiring dialysis.**# Similar out-
comes have been observed when discon-
tinuing RAASis in patients with restored
left ventricular heart failure after an acute
myocardial infarction: stopping RAASis
was associated with increased risk of all-
cause mortality, spontaneous myocardial
infarction, and heart failure rehospital-
ization (11.4% vs 5.4%; hazard ratio 2.20
[95% CI,1.09-4.46]). Only as a last resort
should dose reductions or discontinuation
of RAASis or MRASs be considered if there
is uncontrolled hyperkalemia despite ad-
dressing modifiable factors/medical treat-
ment.?** If these medications are withheld,
it is important to try to reintroduce them,
with additional emphasis on addressing fac-
tors highlighted in Figure 1.

Case 2 revisited

Ms Lee tells you she has been feeling well,
is taking her medications as prescribed, and
has not started any new over-the-counter
supplements. She has been eating and
drinking well and having regular bowel
movements. Both you and Ms Lee are keen
on continuing her guideline-based medica-
tions. You review and provide her with the
potassium management patient handout
and discuss potentially starting her on a
potassium binder. Follow-up blood work
the next day indicates a potassium level
of 6.0 mmol/L, and you prescribe sodium
polystyrene sulfonate 15 g orally daily for
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Old approach to dietary potassium (K*) management

Recommends whole,
unprocessed,
plant-based foods

("X
L .

Animal-based foods

Absorption rate
70%-90%
Animal-based
protein has a higher
absorption rate and
a net acid effect,
resulting in more
K* remaining in the
serum.

Recommended avoiding fresh
fruits and vegetables, plant-based
proteins, and whole grains.

i

FIGURE 2. Old versus new approach to dietary potassium recommendations.?4

5 days, which reduces her potassium level
to 5.5 mmol/L the following week. With
dietary changes, Ms Lee could wean off the
binder the following week and continue her
guideline-directed medical therapies.

New perspectives on
low-potassium diets
Traditionally, low-potassium diets have
focused on restricting whole fruits and

vegetables (e.g., bananas, potatoes, oranges)
[Figure 2].4+* However, increasing evi-
dence indicates that this approach fails to
recognize factors such as potassium bio-
availability, co-nutrient ingestion impacts
on potassium metabolism, and North
American dietary patterns.*

Different foods have different potassium
bioavailability.* Several studies on potas-

sium balance have reported that plant foods,
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whose cell walls are left intact, have lower
bioavailability than animal products.® This
has led recent low-potassium diet recom-
mendations to focus less on whole fruits
and vegetables, because their intact cell walls
likely reduce potassium bioavailability and
limit their impact on circulating potassium.

Co-nutrient ingestion also alters intra-
cellular potassium uptake. Alkaline foods,
such as whole fruits and vegetables, encour-
age intracellular potassium uptake more
than acidic foods, such as animal pro-
teins. 13 Additionally, potassium com-
bined with carbohydrate loads enhances
intracellular potassium uptake via insulin.*
'This has led to the recognition that whole
fruits and vegetables that contain carbohy-
drates are less likely to be associated with
hyperkalemia than animal-based foods.

Finally, the third factor related to chang-
ing recommendations also considers North
American dietary patterns, particularly
the consumption of ultra-processed foods.
These foods may contain potassium addi-
tives, which have been reported to have sig-
nificantly higher levels of potassium than
foods without additives. These additives
tend to be found in foods that have tradi-
tionally been considered to be low in potas-
sium.***¢ Ultra-processed foods are more
likely to have altered cell structures, which
increases potassium bioavailability, even
without additives. These foods also tend
to be more acidic and lower in fibre, which
may enhance absorption and reduce cellu-
lar potassium uptake.®” An investigation of
processed food consumption by adults liv-
ing with kidney disease reported that more
than 60% of calories consumed came from
processed and ultra-processed foods.*® Pro-
cessed foods also reduce naturally beneficial
“anti-nutrients”—compounds that inhibit
nutrient absorption—thereby resulting in
higher potassium uptake.*

What to recommend instead?

New dietary potassium modification rec-
ommendations no longer restrict the intake
of fresh fruits and vegetables but instead
focus modification on highly bioavailable
potassium in processed foods. Focusing

on nutrient-dense foods that are higher in
plant fibre has shifted traditional recom-
mendations away from total milligrams of
potassium toward a diet that is higher in
nutrient quality and lower in foods that
contain potassium additives.®® Modifica-
tion of dietary potassium has also adopted
a more comprehensive approach that rec-
ognizes the variety of factors, including gly-
cemic levels and acid—base balance, that are
known to impact serum potassium levels.®!

New dietary
potassium modification
recommendations
no longer restrict
the intake of fresh
fruits and vegetables
but instead focus
modification on highly
bioavailable potassium
in processed foods.

If the cause of hyperkalemia is related
to acidosis, the primary dietary strategy
is to recommend the intake of fruits and
vegetables. These foods are base producing
and have been shown to improve acidosis in
chronic kidney disease.®** Whole, unpro-
cessed fruits and vegetables are preferable
to processed fruits and vegetables, such as
juices, dried fruits, and canned products
that are high in sugar or sodium. In gen-
eral, a diet that is in line with the dietary
approaches for hypertension or a Medi-
terranean diet, where unprocessed plant
foods are favored over others, tends to work
tavorably for managing potassium levels, as
well as overall cardiac health, diabetes, and
kidney health.6*% Such diets are favorable
because of their higher fibre content, which
reduces the bioavailability of potassium and
improves digestive health.¢”¢

If the primary cause of hyperkale-
mia is related to glycemic levels, reduc-
ing the glycemic index of meals; using
low-glycemic-index foods and higher-fibre

foods; and consuming a better balance of

CLINICAL

carbohydrates, proteins, and fats are recom-
mended. If potassium levels remain elevated
despite addressing modifiable risk factors
and dietary advice is indicated, initial rec-
ommendations are to reduce the intake of
items with highly concentrated forms of
potassium, such as potassium-based salt
substitutes, potassium-containing sports
drinks, orange- or tomato-based juices, hot
chocolate powders, and processed meats
(e.g., hot dogs, lunch meat). Encourag-
ing patients to read ingredient lists for
potassium additives, including potassium
chloride, potassium lactate, and potassium
phosphates, is also recommended. Products
that contain these additives are likely to
contribute significant amounts of potassium
to the diet. Finally, wet cooking methods
(such as boiling and blanching) can help
reduce the potassium content of all foods
and are the preferred methods for cook-
ing meats, legumes, grains, and vegetables
compared with dry cooking methods (such
as baking, roasting, and frying). Two impor-
tant resources can help support this practice
change:

* Potassium Management in Kidney
Disease (BC Renal): www.bcrenal.ca/
resource-gallery/Documents/Potassium
_Management_in_Kidney_Disease.
pdf

*  Optimization of RAASi Therapy Tool-
kit: Addressing Challenges: Dietary
approaches to hyperkalemia (Inter-
national Society of Nephrology): www.
theisn.org/initiatives/toolkits/raasi-
toolkit/#1684867542809-330edb79-52b4

Summary

Outpatient hyperkalemia is a common
abnormality identified in lab reports to
clinicians. This review identifies multiple
risk factors and management strategies for
outpatient hyperkalemia and offers new
perspectives on low-potassium diets. It also
highlights the importance of exhausting all
options before discontinuing or reducing
doses of guideline-directed medications

such as RAASis and MRAs. m
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